Targeted ablation of Arnt in mouse epidermis results in profound defects in desquamation and epidermal barrier function.
The molecular mechanisms of skin adaptation to the environmental stress are poorly understood. The aryl hydrocarbon receptor nuclear translocator (Arnt) lies at the intersection of several crucial adaptive pathways. Nevertheless, its role in adaptation of the skin to environmental stress has just begun to be unraveled. Here we show that Arnt is expressed in human and mouse skin in a developmentally dependent manner. Targeted K14-driven deletion of Arnt in the mouse epidermis resulted in early postnatal death, associated with a failure of epidermal barrier function. Gene expression profiling of Arnt-null mouse epidermis revealed upregulation of genes of the epidermal differentiation complex on mouse chromosome 3, including S100a genes (S100a8, S100a9, S100a10) and genes coding for small proline-rich proteins (Sprr1a, Sprr2i, Sprr2j, Sprrl1). HPTLC analysis showed significant accumulation of Cer[NS] and Cer[NH] ceramide species in Arnt-null epidermis, suggesting alterations in lipid metabolism. Continuous retention of corneosomes in Arnt-null epidermis that resulted in an abnormally dense corny layer and impaired desquamation was associated with upregulation of Slpi, an inhibitor of stratum corneum chymotryptic enzyme (SCCE) that plays a key role in corneosome degradation. The functional defects in Arnt-null mouse epidermis underscore the crucial role of Arnt in the maintenance of epidermal homeostasis, especially during the perinatal transition to the ex utero environment.